The telomeres of the linear mitochondrial DNA of Tetrahymena thermophila consist of 53 bp tandem repeats.
We have cloned and sequenced the telomeric DNA of the linear mitochondrial DNA (mtDNA) of T. thermophila BVII. The mtDNA telomeres consist of a 53 bp sequence tandemly repeated from 4 to 30 times, with most molecules having 15 +/- 4 repetitions. The previously recognized terminal heterogeneity of the mtDNA is completely accounted for by the variability in the number of repeats. The 53 bp repeat does not resemble known telomeric DNA in sequence, repeat size, or number of repetitions. The termini occur at heterogeneous positions within the 53 bp repeat. The junction of the telomeric repeat with the internal DNA is at a different position within the telomeric repeat on each end of the mtDNA. We propose a model for the maintenance of the mtDNA ends involving unequal homologous recombination.